Vaccination with surface protein of Hepatitis B Virus (HBsAg) is considered the main strategy for effective control of the infection and viral transmission. The present study was designed to determine the expression of Interferon (INF-γ) in peripheral blood mononuclear cells (PBMCs) by RT-PCR method. In the present study, PBMCs from responders expressed INF-γ gene in response to HBsAg, while nonresponders expressed low levels of this cytokines. Most humoral non responders to HBV thus develop specific cellular immune responses, eventually liable to protect them against viral infection.
INTRODUCTION
Bangladesh is a moderately endemic country for chronic hepatitis B (CHB) infection. 1 If standard vaccination practices are followed, most individuals will mount an anti-HBs response which is sufficient to prevent HBV infection. 2 In 1991, the World Health Organization (WHO) recommended that hepatitis B vaccination should be included in the national immunization program for all countries with a hepatitis B carrier prevalence of 8% or greater by 1995 and in all other countries by 1997. 3 The result of this worldwide implementation of hepatitis B vaccination is a reduction of acute and chronic hepatitis B infections. At present, in Bangladesh, hepatitis B vaccination has been started by incorporating it into the existing Expanded Program of Immunization (EPI) schedule from late 2004. 4 Presently, recombinant DNA vaccines are available with an efficacy of more than 95% among children and 90% among normal healthy individuals. 5 Post vaccination testing for antibody titer is done to detect the response of vaccine. Development of anti-HBs antibodies (minimum level of 10mIU/ml) is considered as protective immunity. 6 Most individuals develop antibody titer >100 mIU/ml within 6-8 weeks after completing the vaccine series and are labeled as responders. Some apparently healthy individuals do not show an anti-HBs antibody response or respond poorly to the surface antigen component (HBsAg), and are labeled as nonresponders and poor responders or hypo-responders with antibody titer <10 mIU/ml and 10-100 mIU/ml respectively. 7 It is estimated that about 5-15% of the vaccinee may be non responders. 8 However, dose, storage, sites and routes of administration, gender, genetic factor, obesity, diabetes, and immunosuppression can all adversely affect the immune response. [9] [10] [11] The antibody against HBsAg is produced by B cell after TH cell activation. Therefore defective cytokine response, either Th1 or Th2, may result in failure of immune response to this antigen. Present study reports expression of TH1 cytokines IFN-γ gene following hepatitis B vaccination.
MATERIALS AND METHODS

SUBJECTS SELECTION:
The study was carried out among of 45 vaccine recipients (15 responders, 15 poor responders, 15 non responders) and 15 healthy unvaccinated individuals at the Department of Virology, Bangabandhu Sheikh Mujib Medical University (BSMMU) from January 2012 to July 2012. The study population was divided into four groups according to their Anti-HBs titer (responder, poor responder, non-responder and unvaccinated individuals). Their ages ranged from 21 to 59 years (mean age: 35.82±9.49 years). Blood samples were collected 6-8 weeks after a full-course (0, 1 and 6 month regimen) of hepatitis B vaccination.
IN VITRO STIMULATION OF PBMC WITH HEPATITIS B VACCINE ANTIGEN:
For each test, 5 ml of peripheral blood were collected on EDTA and Peripheral blood mononuclear cells (PBMC) were isolated by density gradient centrifugation in sterile conditions, and then washed in sterile RPMI 1640 medium. Isolated PBMCs were adjusted to 1x10⁶ cells/ml and was suspended into 1ml complete culture media which was prepared by RPMI-1640 supplemented with 100 IU/ml penicillin, 100µg/ml streptomycin, 25 μg/ml amphotericine-B and 10% heat inactivated fetal bovine serum with 25 mmol/l HEPES buffer. Then, 500 µl PBMCs were transferred in a 6 well sterile tissue culture plate with presence or absence of 5μg/ml of HB vaccine (Engerix B 20 μg/ml) 12 and the plates were incubated in humidified air containing 5% CO 2 at 37ºC in CO 2 incubator. After 72 hours, nonadherent cells and supernatant were removed from culture plates and centrifuged at 1200 RPM for 5 mins. 13 Then, cell pellets were collected for mRNA extraction.
CYTOKINE
MRNA DETERMINATION: SEMIQUANTITATIVE RT-PCR:
Total RNA was isolated from the cell pellets with a commercially available kit (Geneaid Total RNA mini kit) according to the manufacturer's instruction followed by RT-PCR. Each reaction contained primers specific for beta actin (house keeping gene) and cytokines. PCR products for each reaction were run on a 2.5% agarose gel for cytokines and 4% for housekeeping genes. DNA bands were visualized using Wealtec Dolphin View gel imaging system (U.S.A.) and intensities of bands were measured using Image J software.
DATA ANALYSIS:
Results were expressed as mean ± standard deviation (SD) or percentage. ANOVA & paired t test were done for comparison. Statistical analysis was made using SPSS 17.0 software, and p value of <0.05 considered as statistically significant.
RESULT EXPRESSION OF CYTOKINES
PBMCs from all subjects tested proliferated in response to HBsAg antigen were higher than the PBMCs from without stimulation ( Table-I ). Various patterns of the cytokine expression were observed depending on the individuals (Fig-1) . In this study, in responder group, after stimulation with HBsAg, IFN-γ gene expression was 2.49±0.73 fold and without stimulation it was 1.02±0.33 fold (p>0.05). In poor responder group, IFN-γ gene expression was 1.87±0.60 fold with HBsAg stimulation, while without stimulation this was 1.06±0.20 fold (p<0.05). After stimulation with HBsAg antigen, IFN-γ gene expression in non-responder group was 1.55±0.49 fold, and without stimulation this was 1.05±0.22 fold (p<0.05). In unvaccinated group, after stimulation with HBsAg, IFN-γ gene expression was 1.07±0.29 fold, but without stimulation this was 0.97±0.55 fold, p>0.05 (Fig-1) .
Table 1
Expression of different cytokines (Mean±SD) among study population after stimulation with or without HBsAg 
DISCUSSION
Universal HBV immunization programs for both infants and adolescents are associated with dramatic decline in the incidence and prevalence of HBV infection. After vaccination, protective immune response correlates with detectable humoral response in vivo (Anti HBsAg) and cellular response in vitro which is dependent on cytokine secretion profile of activated T lymphocytes. A study from Bangladesh, observed that 90 %-95 % adults are good responders after completion of the full vaccination regime.
14 Induction of HBsAg specific antibody requires proper secretion of TH1 or TH2 cytokines leading to maturation and differentiation of the HBsAg-specific B-cell clones. Therefore, improper secretion of cytokines may result in failure of the expected immune response. However, the pattern of cytokine production in response to HBsAg stimulation may provide some clue to understand the unresponsiveness against hepatitis B vaccine. Thus, the present study evaluated the TH1/TH2 cytokine levels in healthy adults vaccinated with recombinant hepatitis B vaccine in order to better understand the immune response among Bangladeshi population. In the present study, after stimulation with HBsAg, expression of IFN-γ gene in PBMCs were analyzed by RT-PCR. The overall TH1 gene expression are up regulated in vaccine responders compared to other groups in the present study after 72 hours stimulation with HBsAg. In this study, vaccine responders expressed higher level (2.49±0.73 fold) of IFN-γ compared to other groups. This result was similar to another study that revealed non responders produced less amount of IFN-γ detected by PCR. 12 Another study using ELISA observed that non-responders did not secrete IFN-γ in response to HBsAg. 16 In the present study, IFN-γ was less expressed in PBMCs of non-responder whereas, most of the PBMCs from responders expressed IFN-γ when stimulated with HBsAg. The majority of the responders included in this study had anti-HBs titer >2000 mIU/ml. Of these, all PBMCs did not express equal quantity of IFN-γ, some expressed poorly, and some strongly expressed IFN-γ toward HBsAg in vitro. Previously, one study reported that nonresponse is due to defect of TH1 cytokine. [17] [18] In the present study, unvaccinated individual expressed less amount 1.07 ±0.29 fold IFNγ compared to responder. Due to primary immunization this may be attributed to the fact that in unvaccinated individuals if they are vaccinated they may produce sufficient amounts of immune response against HBsAg.
